Current mechanistic understanding of thiamin diphosphate-dependent enzymatic reactions.
The mechanism of thiamin diphosphate-dependent enzymatic reactions is discussed, concentrating on two enzymes involved in decarboxylating pyruvic acid, the yeast pyruvate decarboxylase and the pyruvate dehydrogenase multienzyme complex from Escherichia coli. The availability of high-resolution X-ray structures for several thiamin diphosphate-dependent enzymes, the use of site-specifically substituted protein variants (resulting from site-directed mutagenesis), the development of model reactions for the various putative intermediates, and the application of new mechanistic tools in solution have all contributed to a much better understanding of the role of the protein component in catalysis. Perhaps the most important advance in our understanding of these mechanisms concerns the role of the 4'-aminopyrimidine component of the coenzyme, widely ignored prior to the publication of the X-ray results. The current view is that the two aromatic rings both contribute to catalysis, perhaps carrying out an intramolecular proton transfer to initiate the various reactions, an ability that makes this coenzyme virtually unique among coenzymes.